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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions, and listings of claims in the application: 
Listing of claims 

1 . (Currently Amended) A method for stabilizing a gain of a gamma-ray detector for use 
in a downhole logging tool, wherein the method comprises the steps of: 

b e ing based on a processing ef a backscatter peak of a full gamma spectrum such that 
the backscatter peak constitutes a reference peak; 

determining a first rate, the first rate corresponding to gamma-rays having an energy 
within a first predetermined energy interval; 

determining a second rate, the second rate corresponding to gamma-rays having an 
energy within a second predetermined energy interval; and 

wherein the first predetermined energy interval and the second predetermined energy 
interval straddle the backscatter peak. 

2. (Cancelled) Th e m e thod of claim 1, th e m e thod furth e r comprising: 

d e t e rmining a fir s t rat e , th e first rat e corr e sponding to gamma rays having an en e rgy 
within a first pr e d e t e rmin e d e nergy int e rval; 

d e termining a s e cond rat e , th e s e cond rat e corr e sponding to gamma rays having an 
e n e rgy within a s e cond pr e d e t e rmin e d e n e rgy int e rval, 

wh e r e in th e first pred e t e rmin e d en e rgy int e rval and th e s e cond pred e t e rmined en e rgy 
int e rval straddl e th e backscatt e r p e ak. 

3. (Currently Amended) The method of claim 21, the method further comprising: 

adjusting the gain such that a ratio of the first rate and the second rate substantially 
equals a predetermined value. 

4. (Currently Amended) The method of claim 2J_, the method further comprising 
adjusting the gain such that a difference of the first rate and the second rate multiplied by a 
predetermined positive coefficient substantially equals zero. 

5. (Original) The method of claim 1, the method further comprising: 

measuring a centroid position of a detected backscatter peak; 

adjusting the gain such that the measured centroid position equals a reference centroid 
position. 

6. (Original) The method according to claim 1, wherein the detector is intended to detect 
natural gamma-rays from a formation surrounding a borehole. 
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7. (Original) The method according to claim 6, wherein a gamma-ray inducing source is 
located in a neighborhood of the gamma-ray detector. 

8. (Original) The method according to claim 1, wherein the detector is intended to detect 
neutron-induced gamma-rays. 

9. (Currently Amended) A system for stabilizing a gain of a gamma-ray detector for use 
in a downhole logging tool, the system comprising: 

the gamma-ray detector to detect gamma-rays; 

discriminating means allowing to compare the energy of the detected gamma-rays to at 
least three regulation thresholds, the three regulation thresholds being located in an energy 
neighborhood of a backscatter peak of a full gamma spectrum ^ the backscatter peak 
constituting a reference peak, the discriminating means determining a first rate and a second 
rate, the first rate and the second rate corresponding to gamma-rays having an energy 
respectively within a first predetermined energy interval and a second predetermined energy 
interval the first predetermined energy interval and the second predetermined energy interval 
straddling the backscatter peak; and 

adjusting means to adjust the gain of the gamma-ray detector. 

10. (Cancelled) Th e syst e m of claim 9, wh e r e in th e discriminating m e ans allowing to 
d e t e rmin e a first rat e and a second rat e , th e first rat e and th e second rate corr e sponding to 
gamma rays having an e n e rgy r e sp e ctiv e ly within a first pr e d e t e rmined e n e rgy int e rval and a 
second pr e det e rmin e d e n e rgy int e rval, th e first pr e d e t e rmined e n e rgy interval and the s e cond 
predetermined e n e rgy interval straddling th e backscatt e r p e ak. 

1 1 . (Currently Amended) The system of claim +99, further comprising: 

calculating means to calculate a ratio of the first rate and the second rate and to compare the 
ratio to a predetermined value. 

12. (Currently Amended) The system of claim 9, wherein: 

the discriminating means allow ing to compare the energy of the detected gamma-rays 
to a relatively high number of regulation thresholds so as to obtain a complete spectrum; 

the system further comprises calculating means to calculate a centroid position of a 
detected backscatter peak of the complete spectrum and to compare the calculated centroid 
position to a reference centroid position. 

13. (Original) The system of claim 9, wherein 

the gamma-ray detector is located in a drilling tool; 

the gamma-ray detector is intended to detect natural gamma-rays from a formation 
surrounding a drilled borehole. 
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14. (Currently Amended) A method for evaluating a natural gamma-ray activity within a 
borehole, the method comprising: 

stabilizing a gain of a gamma-ray detector by processing a backscatter peak of a full 
gamma spectrum such that the backscatter peak constitutes a reference peak by: 

determining a first rate, the first rate corresponding to gamma-rays having an 
energy within a first predetermined energy interval, determining a second rate, the second rate 
corresponding to gamma-rays having an energy within a second predetermined energy 
interval, the first predetermined energy interval and the second predetermined energy interval 
straddling the backscatter peak; and 

adjusting the gain to such that a value of a ratio of the first rate and the second rate 
substantially equals a predetermined value; 

determining an interval count rate, the interval count rate corresponding to gamma- 
rays having an energy within a predetermined correction interval; 

calculating a correction count rate from the determined interval count rate; and 

using the correction count rate to evaluate the natural gamma-ray activity. 

15. (Original) The method according to claim 14, wherein the predetermined correction 
interval is semi infinite above a predetermined correction threshold. 

16. (Currently Amended) The method according to claim 15, further comprising: 

measuring a total gamma count rate, the total gamma count rate corresponding to 
gamma-rays detected by the gamma-ray detector; 

subtracting the correction count rate from the total gamma count rate to evaluate the 
natural gamma-ray activity. 

17. (Original) The method according to claim 16, wherein the correction count rate is 
proportional to the determined interval count rate. 

18. (Original) The method according to claim 14, wherein 

a gamma-ray inducing source is located downhole in a neighborhood of the system; 

and 

the gamma-ray inducing source is an high energy neutron generator. 

19. (Original) The method according to claim 18, wherein the evaluating of the natural 
gamma-ray activity is performed during a drilling of the borehole. 

20. (Original) The method according to claim 19, wherein the neutron-induced gamma-rays 
are due to an activation of oxygen atoms located within a drilling mud. 

2 1 . (Cancelled) Th e m e thod according to claim H, further comprising stabilizing a gain 

of th e gamma ray d e t e ctor. 
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22. (Cancelled) Th e method according to claim 21, furth e r compri s ing : 

d e t e rmining a first rat e , th e first rat e corr e sponding to gamma ray s having an e nergy 
within a first pr e d e t e rmin e d e n e rgy int e rval; 

d e t e rmining a s e cond rate, th e s e cond rat e corr e sponding to gamma rays having an 
en e rgy within a s e cond pred e termin e d e n e rgy int e rval; 

adjusting the gain to such that a valu e of a ratio of th e first rat e and th e s e cond rat e 
substantially e quals a pr e d e t e rmin e d valu e . 

23. (Cancelled) The m e thod of claim 22, wherein the first pr e determined energy 

int e rval and th e s e cond pr e d e t e rmin e d e n e rgy int e rval straddle a backscattor peak of a full 
gamma sp e ctrum. 

24. (Cancelled) Th e method according to claim 21, furth e r comprising: 

g e n e rating calibration gamma rays, th e e n e rgy of th e calibration gamma rays b e ing 
substantially e qual to a w e ll d e fin e d e nergy valu e ; 

using th e calibration gamma rays to stabiliz e th e gain of the gamma ray d e t e ctor. 

25. (Currently Amended) A system for evaluating a natural gamma-ray activity within a 
borehole, the system comprising: 

a gamma-ray detector located downhole to detect gamma-rays; 

at least one discriminator to allow to determine an interval count rate, the interval 
count rate corresponding to gamma-rays having an energy within a predetermined correction 
interval, the at least one discriminator allowing to determine and compare a first rate and a 
second rate, the first rate and the second rate corresponding to gamma-rays having an energy 
respectively within a first predetermined energy interval and a second predetermined energy 
interval, the first predetermined energy interval and the second predetermined energy interval 
straddling a backscatter peak of a full gamma spectrum, the backscatter peak constituting a 
reference peak; 

adjusting means to adjust a gain of the gamma-ray detector according to a result of the 
comparing; 

calculating means to calculate a ratio of the first rate and the second rate and to 
compare the ratio to a predetermined value ; and 

processing means to calculate a correction count rate from the determined interval 
count rate, the correction count rate being used to evaluate the natural gamma-ray activity. 

26. (Original) The system according to claim 25, wherein the predetermined correction 
interval is semi infinite above a predetermined correction threshold. 

27. (Cancelled) Th e syst e m according to claim 26, 
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wh e r e in the at l e a s t on e discriminator allows to d e t e rmine a first rate and a s e cond rato, the 
first rate and th e second rat e corr e sponding to gamma rays having an e n e rgy r e sp e ctiv e ly 
within a first predetermin e d e n e rgy int e rval and a second pr e d e t e rmin e d e n e rgy int e rval; th e 
system furth e r comprising 

calculating m e ans to calculate a ratio of th e first rat e and th e s e cond rat e and to 
compar e th e ratio to a pr e d e t e rmin e d valu e ; and 

adjusting m e ans to adjust a gain of th e gamma ray d e t e ctor according to a r e sult of th e 
comparing. 

28. (Original) The system according to claim 25, wherein 

a gamma-ray inducing source is located downhole near the system; 
the gamma-ray inducing source is an high energy neutron generator. 

29. (Original) The system according to claim 28, wherein the detector is located in a drilling 
tool. 

30. (Original) The system according to claim 29, wherein the detector detects neutron- 
induced gamma-rays, the neutron-induced gamma-rays being due to an activation of oxygen 
atoms located in a drilling mud by high energy neutrons. 

31. (Original) The system according to claims 25, further comprising: 

a shield located at a rear side of a crystal of the gamma-ray detector to reduce the detecting of 
gamma-rays coming from the rear side. 

32. (Original) The system according to claims 31, further comprising a collar surrounding the 
crystal, the collar having a recess on a front side of the crystal to improve a transmission of 
gamma-rays coming from the front side. 
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